A few years ago I gave a method, mainly based on the second law of 
be converted into so-called high grade energy such as work or Gibbs free energy (1) [cf. also (2) ]. This efficiency approached zero with decreasing light intensity and with increasing temperature of the system for conversion of light energy. An essential condition is that the light is diffuse (so that its intensity cannot be enhanced by means of a lens), or that the light-converting device is as efficient in diffuse as in non-diffuse light.
By applying this method to photosynthesis, it was shown, using certain generally accepted experimental results, that the maximum measurable efficiency of algal photosynthesis must be lower than about 70 %.
In a recent paper in this journal (3) Let us try to construct a device based on the photoelectric effect for converting light energy to work. It will be shown that in contradiction to Dr. Kahn's conclusions the efficiency of this device drops to zero if the intensity drops to zero. In order to make this device perform macroscopic work, we need in addition to the electron emitting light-sensitive surface (emitter) an electron collector; the emitter an(d collector are connected with a battery of potential V. The work performed per unit of time is equal to iV, where i is the current in the circuit. The sign of the current is taken to be positive, if the net flow of electrons is from emitter to collector. For positive current the work is then positive if the negative pole of the battery is connected with the collector. The sign of the voltage V has the opposite polarity of the voltage that is applied to a photoelectric cell that is used for the measurement of light. Now it is essential to note that not only the photoelectrons, but also the electrons due to the unavoidable spontaneous thermo-emission by the electrodes (thermo-electrons) contribute to the total current i a fact not taken into account by Dr. Kahn . Because of the sign of V the net thermo-current flows in a direction opposite to that of the photo-current. The total work per second performed is equal to the work PLANT PHYSIOLOGY perfornmed by the photo-electric current, which is proportional to the light intensity, plus the negative work by the therlmo-current, which is independent of the light intensity. In the absence of light, and also at sufficiently low intensities, the work per second will be negative.
It follows, in agreenment with our conclusions and in contradiction to Dr. Kahn's conclusions, that the maximum efficiency for a photoelectric device for the conversion of light energy into electric energy will approach to zero for light intensities approaching to zero.
The only way to prevent the drop in efficiency would be to suppress the thermo-current by cooling the device down to absolute zero, which is also in agreement with our earlier general results (1) .
More detailed analysis of the photoelectric device indicates that, in order to achieve maximal efficiency for light intensities approaching zero, the thermocutrent should be decreased by increasing the work function of the collector and that simultaneously the battery voltage should be decreased. At increasing light intensity, the work function of the collector should be lowered and the battery voltage should be increased. Thus a photoelectric device which is constructed to operate with maximum efficiency at a given very low light intensity, will not operate with maximum efficiency at a high intensity, unless the collector is exchanged for one with lower work function.
Analogous 
